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Recoveryplansdelineatereasonableactionsthat arebelievedto be requiredto recover
andlorprotectlisted species.Planspublishedby theU.S. Fishand Wildlife Serviceare
sometimespreparedwith theassistanceofrecoveryteams,contractors,State
(Commonwealth)agencies,andotheraffectedandinterestedparties.Objectivesofthis
planwill beattainedandany necessaryfundsmadeavailablesubjectto budgetaryand
otherconstraintsaffectingthepartiesinvolved,aswell astheneedto addressother
priorities. Recoveryplansdo notobligateotherpartiesto undertakespecifictasksand
may notrepresenttheviewsortheofficial positionsor approvalofany individualsor
agenciesinvolved in theplanformulation,otherthantheU.S.Fish andWildlife Service.
Recoveryplansrepresenttheofficial positionoftheU.S. FishandWildlife Serviceonly
aftertheyhavebeensignedby theDirectororRegionalDirectorasapproved.Approved
recoveryplansaresubjectto modificationasdictatedby newfindings,changesin species
status,andthecompletionof recoverytasks.

By approvingthisrecoveryplan,theRegionalDirectorcertifiesthatthedatausedin its
developmentrepresentthebestscientificandcommercialinformationavailableatthe
timeit waswritten. Copiesofall documentsreviewedin thedevelopmentoftheplanare
availablein theadministrativerecord,locatedat theBoquer6nField Office in Boquer6n,
PuertoRico.

Literaturecitationsshould readasfollows:

U.S.FishandWildlife Service. 1999. RecoveryPlanfor Cordia bellonis. Atlanta,
Georgia. 18 pp.

Additional copiesmaybepurchasedfrom:

FishandWildlife ReferenceService
5430GrosvenorLane,Suite 110
Bethesda,Maryland20814
Phone: 301/492-6403or

1-800/582-3421

Feesfor recoveryplansvary, dependingon thenumberof pages.
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EXECUTIVE SUMMARY

Current Status: Cordia bellonis,currentlylisted asendangered,is ashrubspecies
endemicto the islandofPuertoRico. It is knownfrom only threepublic forests:
Maricao,Susi~a,andRio Abajo. Only 81 individuals ofCordia bellonisareknownto
occurin thewild.

Habitat Requirementsand Limiting Factors: Cordia bellonishasbeenfoundat
MaricaoandSusi~ain serpentinesoils, atroadedges,rivermargins,andonsteepslopesat
anelevationbetween230 to250meters(754to 820 feet)(Susi~a)and441 to 820 meters
(1,447to 2,690feet)(Maricao). In theRio AbajoForest,the specieswasfoundeitheron
sunnybanksalongdirt roads,growingin thicketsofvegetation,or in opensaddles
betweenlimestonehills. Thespeciesis threatenedby habitatdestructionand
modification,certainforestmanagementpractices,andits restricteddistribution. The
rarity andrestricteddistributionofthis speciesmakeit vulnerableto habitatdestruction
andmodification.

RecoveryObjective: Delisting.

RecoveryCriteria: Cordiabelloniswill beconsideredfor delistingwhenthefollowing
criteriaaremet: (1) amanagementplanthat considerstheprotectionandrecoveryofthe
specieshasbeenpreparedandimplementedfor theMaricao,Susi:iaandRio Abajo
CommonwealthForestsand(2) newpopulations(thenumberofwhich shouldbe
determinedfollowing theappropriatestudies)capableofselfperpetuationhavebeen
establishedwithin protectedareas. Oneofthesepopulationsshouldbeestablishedusing
the 111 individualsalreadylocatedattheCambalachegreenhouse.

Actions Needed:

1. Protectthe existingpopulationsandits habitatthroughthedevelopment
andimplementationofamanagementplanfor theMaricao,Sus~iaandRio
AbajoCommonwealthForests.

2. Monitor knownpopulations.
3. EnforceexistingCommonwealthandFederalendangeredspecies

regulations.
4. Reintroducetransplantedindividuals.
5. Educatethepublic on conservationvaluesandregulations.
6. Searchfor additionalpopulationsandpotentialhabitatsuitablefor

reintroductionefforts.
7. Conductresearchon thelife historyof thespeciesand evaluate

propagationtechniques.
8. Conductpropagationandenhanceexistingpopulationsandestablishnew

oneson protectedlands.
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9. Annually assesstheoverall successoftherecoveryprogramand
recommendactions.

Dateof Recovery: Delistingshouldbe initiated in 2025, if recoverycriteriaaremet.

RecoveryCosts: Recoverycostsfor Cordia bellonishavebeenestimatedat $80,000for
thefirst threeyears. Subsequentexpenditureswill dependupontheresultsof these
preliminarysurveysandstudiesto be conductedduringthe initial threeyears,and
therefore,cannotbe estimatedat this time.
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PART I. INTRODUCTION

Cordia bellonis is a shrubspeciesendemicto the islandof PuertoRico. It is currently
restrictedto threepublic forests: Maricao,Susi~a,andRio Abajo (Figure 1). Thespecies
is threatenedby habitatlossandmodification, certainforestmanagementpractices,and
its restricteddistribution.

This specieswasdeterminedto be anendangeredspecieson January10, 1997,underthe
EndangeredSpeciesAct of 1973,asamended(U.S. FishandWildlife Service1997).
Critical habitathasnot beendesignatedforthis speciesbecauseofthe risk ofvandalism,
aswell asits potentialfor overcollection.

Description

Cordia L. is agenusofabout250 ormorespeciesoftreesandshrubsoftropicalandsub-
tropical regions(BreckonandKolterman1993). Ofthefifteennativespecies,four (C.
bellonisUrban,C. borinquensisUrban,C. rupicola Urban,andC. wagnerorumHoward)
areendemicto PuertoRico andone(C. rickseckeriMillsp.) is restrictedto PuertoRico
andtheVirgin Islands(BreckonandKolterman1993). Cordia belloniswasdescribedby
Urban(1899). Britton andWilson (1925)describedthis speciesasa memberof
Varronia.

Cordia bellonisis anarchingto erectshrubofabout1 to 2 meters(3.3to 6.6 feet)high
with very slendertwigs with shorthairs. Theleavesarealternate,oblongto oblong-
lanceolate,2 to 6 centimeters(0.8to 2.4 inches)long,usually2.5 to 3 timeslongerthan
wide. Thecorolla is whitewith 4 subcylindriclobes. Thefruit is apointeddrupe,5
millimeters(0.2 inches)in length(Proctor1991). Thewhite axillary flowersare
unisexualandtheplantsareeithermaleor female(dioecious)(BreckonandKolterman
1993). Theflowershaveathin, reducedcorollathat is adnateat its apexto theapical
rim ofthe calyx. BreckonandKolterman(1993)specifiedthat all otherspeciesofthe
genusapparentlyhavebisexualflowers. Theplantsremaindenseandshrubbyin open,
exposedhabitats,but in closedvegetationthebranchesbecomedivaricatingandform
obtuseanglesthathooktheplantinto thesurroundingtrees,forming aclambering,rigidly
branchedliana (Breckonand Kolterman1993).

Distribution and Abundance

Cordia belloniswasfirst describedby Urban(1899)from specimenscollectedby Paul
Sintenisat “Monte Alegrillo” in themunicipalityof Maricao,PuertoRico. Thenameof
“Monte Alegrillo” hasdisappearedfrom use,butaccordingto Proctor(1991),N.L.
Britton referredto “Monte Alegrillo” asthepeakattheextremeheadofthe Rio Maricao,
with anelevationof900 meters(2952feet). This typelocationwasdevelopedfor the
installationoftelecommunicationtowers. PaulSinteniscollectedCordia bellonisin the
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(Figure 1) Locationof Cordia bellonis (.) in theMaricao, Sus~ia,andRio Abajo
CommonwealthForestsin PuertoRico.
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areaknownasIndieraFria. Thespecieswasalso collectedby Britton and Brown in 1915
from MonteCerrotenearAdjuntas(Proctor1991). Britton andWilson (1925)described
thespeciesasVarronia bellonis andidentifiedits distributionasmountain-sidesin the
vicinity ofMaricao. Liogier andMartorell (1982)statedthatthespeciesdistributionwas
themountainslopesandserpentinehills in northwesterndistrictsof PuertoRico.

MaricaoCommonwealthForest

Proctor(1991)reportedonly 4 individuals ofCordia bellonis from CainAlto Wardin the
MaricaoCommonwealthForest. BreckonandKolterman(1993)reported87 individuals
at 17 localitiesin threeareasin Maricao. Half ofthe localities consistedof isolated
individuals. In January1995,one immatureplantof Cordia belloniswas locatedon a
privateproperty,alongadirt roadoff Highway 119 (BreckonandKolterman1996).

Susi~aCommonwealthForest

The specieswasreportedfor thefirst time in Susi~ain 1992,whereasmall populationof
5 individualswas found(BreckonandKolterman1993).

Rio Abajo CommonwealthForest

Cordiabelloniswasalso unknownfrom theRio Abajo CommonwealthForestuntil 1994
(FederalHighwayAdministrationandPuertoRico HighwayandTransportationAuthority
1994). Approximately118 individualswerefoundin 12 localities. Ninety-five
(82 percent)oftheseindividualswereremovedfor possiblefuturereintroductionbecause
ofthe constructionoftheroadPR 10 (PuertoRicoHighwayandTransportationAuthority
1995). To date,111 individualplantsarelocatedatCambalacheDepartmentofNatural
andEnvironmentalResources’nurseryunderthecustodyofDepartmentpersonnel.No
reintroductionplanfor thisspecieshasbeenprepared.An eight-feet(2.4 meters)tall
individual of Cordia belloniswasobservedeastofhighwayPRi0.

Habitat Description

Cordia bellonishasbeenfoundatMaricaoand Susi~ain serpentinesoils, at roadedges,
river margins,andon steepslopesatanelevationbetween230 to 250 meters(752to
817 feet,Susiia)and441 to 820meters(1,442to 2,681 feet,Maricao)(Breckonand
Kolterman1993). In theRio Abajo Forest,thespecieswas foundon sunnybanksalong
dirt roads,growingin thicketsof vegetation,and in opensaddlesbetweenlimestonehills
(FederalHighwayAdministrationandPuertoRico HighwayandTransportation
Authority 1994).

The MaricaoCommonwealthForestfallswithin threelife zones:subtropicalwet forest;
subtropicalmoist forest,andsubtropicallowermontanewet forest. TheSusiia
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CommonwealthForestis foundwithin thesubtropicalmoistforestlife zone,themost
extensivelife zonefoundon theisland(Ewel andWhitmore 1973). Themajorityofthe
areaoftheseforestsis coveredby serpentineoutcropsinterspersedwith NipeandRosario
claysoils,theproductsoftheweatheringof serpentinerock. Theseareashaveapoor
water-holdingcapacity,thereforethevegetationis morexericthanmightbeexpected
basedon therainfall receivedin theregion. Topographyis mountainous,characterizedby
steepravinesandintermittentstreams.

MeanannualprecipitationatMaricaoFishHatchery(elevation457 meters(1499feet)),
wasreportedto be 2,466millimeters(97 inches),with adry periodoccurringfrom
Decemberto March. Themeanannualtemperaturein Maricaowas21.70C (71.10F),
with arangeof 20.20C(68.40F)in Januaryto 23.00C(73.40F)in August. Meanannual
precipitationnearthe Susi~aCommonwealthForesthasbeenreportedto be 1,339
millimeters(53 inches)with adry seasonoccurringfrom Januaryto Marchandawetter
periodfrom July to November(Silandereta!. 1986). Associatedspeciesof theSust~ia
populationincludeBuchenaviacapitata, Clusiarosea,Pimentaracemosavar. grisea,
Swieteniamahogani(saplings),Allophylluscrassinervis,Comocladiaglabra,
Neolaugeriaresinosa,Rondeletiainermis,andTabebuiahaemantha,with Pitcairnia
angust~foliain theunderstory(BreckonandKolterman1993).

AlthoughthelargerportionoftheRio Abajo CommonwealthForestfalls within the
subtropicalwet forest,asmall portionofsubtropicalmoistforesthasbeenmappedin the
northeasternextremeoftheforest(Ewel andWhitmore 1973). TheRio Abajo
CommonwealthForestis locatedin thehumidregionofthenorthernlimestonehills
receivinganaverageof2,606millimeters (102inches)ofprecipitationannually. The
mostrainfalls in May andOctoberwith decreasedamountsofprecipitationin Juneand
July. Meanmonthly temperatureis 25.50C(77.90F)(Silanderet a!. 1986).

ReproductiveBiology

Thespeciesof Cordiatypically haveperfect(bisexual)flowers,andsomespeciesexhibit
heterostyly;meaningthat someplantsproduceflowerswith shortstylesandlongstamens,
while otherplantsproduceflowerswith long stylesand shortstamens(Breckonand
Kolterman1993). Theseauthorsestablishedthatthis conditionfavorsoutcrossing.

BreckonandKolterman(1993)observedthatsomeplantsborestructuresthatappearedto
bebuds,abortedfruits, orgalls. From OctoberthroughJanuary,theyobservedthese
structureswhenotherplantsin thepopulationweremostly in flower, mostly in fruit, or
mostly sterile. In Susi~a,theyobservedthatthesmall flowers appearedto fadeover the
courseofthemorning;perhapsbecausetheywerepollinatedin theeveningor at night.
Honeybees(Apismelilfera) andotherinsectswere observedvisiting theflowers onplants
in Maricao. Theseauthorsreportedasexualreproductionin thewild, somestemscreep
alongthe groundor undertheleaflitter, andsomeofthesewereobservedproducing
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roots. BreckonandKolterman(1996)grew26 plantsfrom seedscollectedin Maricao. In
November,23 to 27 percentoftheplantswere in flower. The sexratioestimatedfor the
cultivatedplantswas7 femalesto 4 males.

Reasonsfor Listing

Cordia belloniswaslisted asendangeredin 1997. Destructionandmodificationofthe
habitatareconsideredto be themostsignificantfactorsaffectingthenumbersand
distributionofCordia bellonis. This speciesis only knownfrom threeareasin Puerto
Rico; Maricao,Susi~a,andRio Abajo. Thespecies’rarity andrestricteddistribution
makeit vulnerableto habitatdestructionandmodificationandcertainforestmanagement
practices.

In Maricao,the speciesis foundat 17 localitiesin threeareas,with atotal of87
individuals. Thirty-fouroftheseindividualswereeliminateddueto clearingalongthe
roadsideandthereconstructionofRoad362. Halfofthe localitiesconsistof isolated
individuals. Becausethemajority oftheseindividualsoccuralongbothsidesoftwo
public roads,maintenanceofroadsides,aswell asfiresand vandalism,mayresultin the
lossof theseindividuals.

In Susi~a,a smallpopulationofonly 5 individualswasfoundin 1992. Thespecieswas
previouslyunknownfrom this area.Thissmall populationmaybeaffectedby certain
forestmanagementpractices.

Cordia belloniswasalsounknownfrom theRio Abajoforestuntil 1994. Approximately
118 individualswerefoundin 12 localities. Ninety-five individualswerelocatedalong
the constructionroutefor ahighway(which is nowcompleted)andwereremovedfor
possiblefuturetransplantation.Oftheremaining23 individuals,13 havebeenfoundin
anareadesignatedfor compensation(mitigation) forthe highwayand10 arefoundin
highwayrights-of-way. Thespeciesis alsoknownfrom aprivatelandholdingwhere
extractionoffill materialfor theconstructionoftheroadwill likely resultin the lossof
theseplants.

As adioeciousplant, Cordia bellonisrequiresoutcrossingto successfullyreproduce.
Beingdioeciouscreatesa limiting factoraffectingthecontinuedexistenceofthis rare
plant sincemostremainingindividualsarewidely separatedfrom eachotherand,
therefore,unlikely to reproduce.

Therarity ofthis plantmakesthespeciesvulnerableto the lossof any individual.
Only 81 individualsof Cordia bellonisareknownto occurin thewild. Habitat
modificationmaydramaticallyaffect thisendemicplant.
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ConservationMeasures

Conservationmeasuresprovidedto federallylisted speciesincluderecognition,recovery
actions,requirementsfor Federalprotection,andprohibitionsagainstcertainpractices.
Recognitionthroughlisting encouragesandresultsin conservationactionsby Federal,
State,andprivategroupsandindividuals. TheEndangeredSpeciesAct providesfor
possiblelandacquisitionin cooperationwith theStatesandrequiresthatrecoveryactions
be carriedout for all listedspecies.Section7(a) oftheAct, asamended,requiresFederal
agenciesto evaluatetheiractionswith respectto any speciesthat is listed asfederally
endangeredorthreatened.If aFederalactionmayaffecta listedspeciesor its critical
habitat,theresponsibleFederalagencymustenterinto formal consultationwith the Fish
andWildlife Service.

Studiesofthedistribution,abundance,populationsizeandstructure,andreproductive
biologyof Cordia bellonishavebeenongoingsince1993. Thesestudieshaveprovided
informationon thethreatsto thespecies.Preliminaryresultsfrom thesestudieshave
beenincorporatedinto thisrecoveryplan.

Summaryof CommentsReceived

CopiesoftheTechnical/AgencyDraft RecoveryPlanfor Cordia bellonisweresentto
9 reviewers,including threeindependentpeerreviewers,for reviewandcomments.A
notice ofavailabilityoftheTechnical/AgencyDraft waspublishedin theFederal
RegisteronSeptember11, 1998(63 FR48751). No lettersofcommentswerereceived.

RecoveryStrategy

The Serviceplansto addressrecoveryofthis speciesthroughthepreventionoffurther
habitatlossandpopulationdecline,gatheringinformationon thedistributionand
abundanceofthespecies,conductingresearch,and establishingnewpopulationsin
protectedhabitat.
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PART II. RECOVERY

A. RecoveryObjective and Criteria

Theobjectiveofthis recoveryplanis to providedirectionfor reversingthe declineof
Cordia bellonisandfor restoringthespeciesto aself-sustainingstatus,therebypermitting
it to beremovedfrom theFederalEndangeredSpeciesList.

Cordia belloniswill beconsideredfordelistingwhen(1) amanagementplanthat
considerstheprotectionandrecoveryofthespecieshasbeenpreparedandimplemented
for theMaricao,Susi¶iaandRio AbajoCommonwealthForestsand(2) newpopulations
(thenumberofwhichshouldbedeterminedfollowing theappropriatestudies)capableof
selfperpetuationhavebeenestablishedwithin protectedareas.Oneofthesepopulations
shouldbeestablishedusingthe 111 individualsalreadylocatedat theCambalache
greenhouse.Theseareminimumrequirements,andcouldbeexpandeduponif the
regenerativeorpropagativepotentialof naturalandexsitupopulationsprovesto be
insufficient. Alternatively, if newpopulationsofthespeciesarediscovered,it maybe
preferableto placegreateremphasisonprotectionratherthanonpropagationin orderto
achievetheminimumnumberofplantsnecessaryfor recovery.
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B. NarrativeOutline

1.Preventfurtherhabitatlossandpopulationdecline. Protectionofhabitat
andindividual plantsattheknownpopulationsitesshouldbe initiated by
appropriatepublic agencies.

11. PrI~Lh~kiIaI. Theprotectionoftheexistingpopulationsshould
begiventhehighestpriority.

111. Develop managementplans.whichprovidefor the
protectionandrecoveryofCordiabellonis.for theMaricao

.

Susi~aandRio Abajo CommonwealthForests

.

Managementplansshouldbedevelopedthat include
measuresto protectknownindividualsandtheirhabitatand
providefor long-termmonitoringof theirgrowthand
reproduction.

12. Protectandmonitorplants. Individualplantsandtherecruitment
ofnewindividualsmustbemonitoredona long-termbasis.

121. Monitor knownpopulations.Individual plants
shouldbemeasuredandmarked. Basicfield
observationsthatwill contributeto theinformation
availableonthepopulation(includingphenology,
seedproduction,seeddispersal,recruitment
success,sitechanges,andgrowth), shouldbe made
at regularintervals.

122. EnforceexistingCommonwealthandFederalendangered
~ TheCommonwealthDepartmentof
NaturalResources’Regulationto GoverntheManagement
ofThreatenedandEndangeredSpeciesof 1985providesfor
criminalpenaltiesfor the illegal takeoflisted plant species
on public land. In addition,developmentprojectsthat
occurin theseareasareoftenfundedthroughlocal or
Federalagenciesorrequirelocal permits. TheRegulation’s
Section10 providesfor consultationson endangered
speciesthatmaybeaffectedby aparticularprojectsimilar
to Section7 of theEndangeredSpeciesAct. Section7 of
theEndangeredSpeciesAct would applywhereFederal
landsor federallyfundedorpermittedprojectsareinvolved.
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123. Educatethepublic onplantconservationvaluesand
~ Cordia bellonisshouldbe includedin the
illustratedbrochureandslidepresentation(in bothEnglish
andSpanish)on endangeredplantsand plantcommunities
thatarepresentedto localschoolgroups,organizations,and
agencies.Permittingandfundingagencies(those
potentiallyinvolved in Section7 consultations)shouldbe
madeawareof endangeredplants,thepertinentlaws,and
their responsibilities.

13. Reintroducetransplantedindividuals. A totalof 111 individuals
weretemporarilytransplantedto agreenhouseatthe Cambalache
Forestfor propagationtrial andstrengthening.Ninety five ofthese
individualswereremovedfrom Rio Abajo Forestforthe
constructionofahighway. Theseindividualsshouldbe
reintroducedin aprotectedarea.

2. Continueto gatherinformationon thedistributionandabundanceot
~k~ll~izL~. Futuremanagementdecisionsandtheestablishmentof
recoveryprioritiesdependonobtainingadditional informationconcerning
thedistributionandabundanceof this species.

21. Searchfor newpopulations.Searchesfor newindividualsand
populationsshouldbeconductedin theMaricao,Susiia,andRio
Abajo CommonwealthForests.

211. Identify andinventorvpotential sites. Basedon a
characterizationofknownhabitattypes,potential
populationsitesshouldbeidentifiedandsearched.The
species’knownhabitatis limited in extent,therefore
facilitatingsearches.

212. Characterizesitesto determinetheirsuitability asfuture
recoverysites. If newpopulationsarediscovered,this
informationshouldbeaddedto thedatabaseofthe various
agenciesandorganizationsinvolved. In addition,newly
discoveredsitesshouldbe evaluatedforthe availabilityof
propagativematerialandthepotentialfor protection.

3. Conductresearch.While somestudieshavebeeninitiated, relatively little
biological informationis availableon Cordia bellonis. Studiesshould
focuson thoseaspectsof life history that maybe critical to therecoveryof
the species.
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31. Definehabitatrequirements.Informationavailablefrom existing
studiesshouldbeevaluatedto moreclearlydefinehabitat
requirements.

32. Study reproductivebiology andecologyof Cordia bellonz.~

.

Effectivemanagementandrecoveryofthis speciesdependsupon
obtainingthis information.

321. Assessperiodicityofflowering. Studiesto determinethe
frequency,timing, andabundanceofflowering;pollination
mechanisms;andthephysicalandbiological factors
controllingtheseeventsshouldbecontinued.

322. Assessseedproductionanddispersal.Agentsofseed
predationand/ordispersalshouldbe identified.

323. Evaluateseedviability andgerminationrequirements

.

Informationon theenvironmentalconditionsrequiredfor
germinationshouldbe obtainedthroughfield and
laboratorystudies.

324. Evaluaterequirementsfor establishmentandgrowth

.

Field andlaboratoryexperimentsshouldfocuson this
critical stageto determinethefactorsthataffect
establishmentandsurvival.

325. Determinegeneticstructureofthespecies.Continueto
study intraandinter-populationgeneticdiversity ofthe
speciesusingappropriatetechniques.

33. Evaluatetechniquesfor artificial propagationanddevelop
propagationprogram. Propagationtechniquesshouldbeevaluated
so thatapropagationprogramwith local nurseriesmaybe
developed.

331. Assessmethodsofpropagation.Basedon theavailability
ofpropagativematerial,economicandlogistical
considerations,andresultsfrom the aboveresearch,
determinethemostfeasiblemethodofpropagationand
transplantationto existingornewsites. Sexualvs.asexual
reproductionshouldbe evaluatedasalternatives.

332. Developartificial propagationprogram. This species

10



shouldbe includedin theongoingartificial propagation
programat local nurseries(e.g.,theDepartmentofNatural
andEnvironmentalResources).

4. Establishnewpopulations.Areasfor theestablishmentofnew
populationsof Cordia bellonis shouldbe selectedandnewpopulations
established.

41. Selectappropriatesitesfor populationintroductionorenhancement
usingartificially propagatedmaterial. Habitatrequirementsmust
beconsideredin orderto ensurethesuccessandrelevanceof
transplantingpropagatedmaterial.

411. Selectsitesandassesshabitatsuitability. Using
informationfrom Task31, inventorypotentialsitesforthe
introductionandestablishmentofnewpopulationsof
Cordia bellonis. Considerationshouldbegivento the
introductionofthis speciesin otherareasoftheMaricao
CommonwealthForest,theSusuaCommonweatlhForest,
or in theRio Abajo CommonwealthForest.

412. Ensuresiteprotection. If proposedsitesarenot alreadyon
protectedland,stepsmustbe takento providefortheir
protection. Managementplansfor thesenewsitesshould
be developedor modifiedto includeconsiderationfor this
species.

413. Introduceandmonitorplants. Successofplantingsshould
be carefullymonitored.

5. Refinerecoverycriteria. As additionalinformationon thebiology,
ecology,propagation,andmanagementof Cordiabellonis is accumulated,
it will benecessaryto betterdefine,andpossiblymodify, recoverycriteria.

51. Determinenumberof individualsandpopulationsnecessarvto
ensurespeciesstability and self-perpetuation.Environmentaland
reproductivestudies,togetherwith therelativesuccessof
populationprotectionmeasures,will allowmorepreciseand
realisticrecoverycriteriato be established.

52. Determinewhatadditionalactions.if any.arenecessaryto achieve
r~~y~tystit~ria. If thereareany actionsnot includedin this
recoveryplanwhichduring therecoveryprocessbecome
recognizedneeds,theyshouldbe incorporatedinto theplan.
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PART III. IMPLEMENTATION SCHEDULE

Priorities in column 1 ofthefollowing ImplementationScheduleareassignedasfollows:

Priority 1 -

Priority 2-

Priority 3-

An actionthatmustbe takento preventextinctionor to preventthe species
from decliningirreversibly in theforeseeablefuture.
An actionthat mustbetakento preventasignificantdeclinein species
population/habitatquality orsomeothersignificantnegativeimpactshort
ofextinction.
All otheractionsnecessaryto providefor full recoveryofthespecies.

List ofAbbreviations

PuertoRicoDepartmentofNaturalandEnvironmentalResources
FishandWildlife Service,EcologicalServices
FishandWildlife Service,Law EnforcementDivision
BotanicalGardens
Universities

DNER-

ES-
LE-
BotGar -

Univ. -
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IMPLEMENTATION SCHEDULE

Task
Priority TaskDescription

Task
Number

Task
Duration

(Years)

ResponsibleOrganization
FWS

R4 Other

CostEstimates($000)1
FYI FY2 FY3 CommentsI

Developmanagementplans,which
providefor theprotectionand
recoveryof Cordiabellonis,for the
Maricao,Sus~iaandRfo Abajo
CommonwealthForests.

lii 2 ES DNER No costanticipated.

Monitorknownpopulations. 121 Cont. ES DNER 3 3 3

EnforceexistingCommonwealth
andFederalendangeredspecies
regulations.

122 Cont. ES, LE DNER 6 6 6

Reintroducetransplanted
individuals.

13 Cont. ES DNER

2 Educatethepublic on plant
conservationvaluesand
regulations.

123 Cont. ES, LE DNER 1 1

2 Identify and inventorypotential
sites.

211 2-4 ES DNER 3 3 3

2 Characterizesitesto determinetheir
suitability as futurerecoverysites.

212 2-4 ES DNER, Univ.

2 Definehabitatrequirements. 31 2-4 ES DNER, Univ. 3 3 3

2 Assessperiodicityof flowering. 321 2-4 ES DNER,DPNR,Univ. 6 6 6 6K/year includes321, 322,
323,324, and325.
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Task
Priority TaskDescription

Task
Number

Task ResponsibleOrganization
Duration FWS
(Years) R4 Other

CostEstimates($000)
FYI FY2 FY3 Comments

2 Assessseedproductionand
dispersal.

322 2-4 ES DNER, Univ.

2 Evaluateseedviability and
genninationrequirements.

323 2-4 ES DNER,Univ.

2 Evaluaterequirementsfor
establishmentandgrowth.

324 2-4 ES DNER,Univ.

2 Determinegeneticstructureof the
species.

325 2-4 ES DNER, Univ.

2 Assessmethodsof propagation. 331 2-4 ES DNER, Univ. BotGar. 2 2 2

2 Developartificial propagation
program.

332 Cont. ES DNER, Univ. BotGar. 2 2 2

2 Selectsitesandassesshabitat
suitability.

411 2-4 ES DNER, Univ. 2

2 Ensuresiteprotection. 412 2-4 ES DNER,

2 Introductionof plants. 413 2-4 ES DNER

2 Determinenumberof individuals
andpopulationsto ensurestability
andself-perpetuation.

51 Cont. ES DNER,Univ.

2 Determinewhatadditionalactions
areneededto achieverecovery

criteria.

52 Cont. ES I DNER,Univ.

111
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PART IV. LIST OF REVIEWERS

Mr. JoseChabert,Director
TerrestrialEcologySection
DepartmentofNaturalResources
P.O.Box 9066600
SanJuan,PuertoRico 00906-6600

Mr. VicenteQuevedo(*)
NaturalHeritageProgram
DepartmentofNaturalResources
P.O.Box 9066600
SanJuan,PuertoRico 00906-6600

Mr.DanielPaganRosa,Secretary
DepartmentofNaturalandEnvironmentalResources
P.O.Box 9066600
SanJuan,PuertoRico 00906-6600

Mr. Luis Frias
PuertoRico PlanningBoard
P.O.Box 41119
SanJuan,PuertoRico 00940

Ms. IleanaEchegoyen,Director
Famer’sHomeAdministration
GPOBox 6106-G
SanJuan,PuertoRico 00906

Dr. GaryBreckon(*)
Departmentof Biology
University ofPuertoRico,Mayaguez
Mayaguez,PuertoRico00681

Dr. DuaneKolterman(*)
Departmentof Biology
UniversityofPuertoRico,Mayaguez
Mayaguez,PuertoRico 00681
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Fundaci6nPuertorriquefiade Conservaci6n
Calle O’Neill No. 11
HatoRey,PuertoRico 00918

EnvironmentalProtectionAgency
HazardEvaluationDivision - EEB (T5769C)
401 M Street,SW.
Washington,D.C. 20460

(*) - PEERREVIEWERS
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